Gold Nanorod-Mediated Photothermolysis Induces Apoptosis to Macrophages via Damage of Mitochondria
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Abstract

Mechanism of apoptosis and necrosis
Alterations in macrophage functions contribute to a variety of autoimmune and inflammatory diseases. Diagnosis and eradication of activated macrophages is becoming a valid pharmaceutical target. In this work, gold nanorods conjugated with arginine-rich peptides were applied as theragnosis agents to detect activated 
In vivo uptake of R8-NRs in macrophages
Summary and Future work
• Being involved in autoimmune and inflammatory diseases, macrophages become a pharmaceutical target.
• Conjugated with octaarginine peptides, gold nanorods could be efficiently internalized by primary activated macrophages in vitro and in live animals, and induce necrosis or apoptosis to macrophages by controlling laser irradiation condition 
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controlling laser irradiation condition.
• Necrosis was induced by disruption of plasma membrane and subsequent Ca 2+ influx. Apoptosis was induced by intracellular interruption and mitochondria damage.
• This work provides a potential method to treat macrophages related diseases, such as atherosclerosis, arthritis. Further study using functionalized gold nanorods to target and remove macrophages in vivo will be investigated in two animal models (atherosclerosis and arthritis). In vivo toxicity of gold nanorods will be studied in animals as well. 
